Abstract. Hypothyroidism has been alleged to modulate insulin action and influence the secretion of growth hormone and catecholamines. We 
regulatory capacity and the hormonal responses to insulin-induced hypoglycaemia in 6 patients with primary hypothyroidism (age 32\p=n-\52 years, TSH-values 66\p=n-\200 mU/l). Hypoglycaemia was induced in the hypothyroid state and again when the subjects were euthyroid. After an overnight fast a constant rate infusion of insulin (2.4 U/h) was given for 4 h. Glucose was measured every 15 min and insulin, C-peptide, glucagon, epinephrine, norepinephrine, growth hormone and cortisol every 30 min for 5 h.
During insulin infusion somewhat higher concentrations of the hormone were obtained in the hypothyroid state and simultaneously glucose levels were 0.5 mmol/l lower. As expected, basal norepinephrine levels were higher in hypothyroidism. However, no Hypoglycaemia may appear spontaneously in severe hypothyroidism (Forester 1963 ) and hypoglycaemic episodes are a clinical sign of this condi-tion in insulin-treated diabetics. The underlying mechanism for this is not fully understood.
Thyroid hormones have been alleged to influence glucose absorption from the gastrointestinal tract (Müller & Seitz 1984) , endogenous glucose pro¬ duction (Okajima & Ui 1979) and the peripheral utilization of glucose (Oppenheimer 1979) , all of which may affect blood glucose levels. Further¬ more the glycogen content in liver and muscle is decreased (Baldwin et al. 1980 ) and the mobiliza¬ tion of glycogen by glucagon delayed in hypo¬ thyroidism (Levy et al. 1970 (Cerasi et al. 1966 ), glucagon (Faloona & Unger 1974) , insulin (Herbert et al. 1965) , and Cpeptide (Heding 1975 Glucagon, epinephrine, cortisol and growth hormone levels during (0-240 min) and after insulin infusion.
Open circles indicate hypothyroidism, filled circles euthyroidism. Mean ± SEM ( = 6).
Results
Basal insulin and glucose concentrations were similar in hypo-and euthyroidism. (Fig. 3 ).
Discussion
We demonstrate here that when given iv insulin patients with hypothyroidism develop a more marked hypoglycaemic reaction. However, the rapiditv with which blood glucose returned to normal was not affected. Therefore the somewhat delayed recovery of blood glucose was a conse¬ quence of the lower steady state levels. These observations are consistent with previous findings (Shah et al. 1975 (Christensen 1979) . A series of studies have revealed that hypothyroid patients have higher circulating basal levels of norepinephrine, while those of epinephrine are within the normal range (Christensen 1972) . In response to hypoglycaemia however the urinary excretion of epinephrine was decreased (Leak et al. 1962 ). In our study the rise of circulating epinephrine during hypoglycaemia was similar in hypo-and euthyroidism. The lower ambient glu¬ cose levels under which epinephrine levels were measured in hypothyroidism suggest, however, that the epinephrine response to hypoglycaemia was moderately impaired in hypothyroidism. While most previous studies have shown impaired response of growth hormone in hypothyroidism (Brauman et al. 1973 ) some investigators reported normal GH secretory patterns (Iwatsubo et al. 1967 ). In the present study the growth hormone response to hypoglycaemia was similar in hypoand euthyroidism. Again considering the dif¬ férencies in nadir glucose levels we interpret our data as demonstrating a reduction of the pituitary responsiveness as to growth hormone secretion in hypothyroidism.
The cortisol response to hypoglycaemia regis¬ tered in the present study suggests that the pitui¬ tary-adrenal axis is not affected in hypothyroid¬ ism. Circulating cortisol levels have previously been shown to be normal in this condition, and it has been suggested that a decreased synthesis of cortisol appearing in hypothyroidism is balanced by decreased removal of the steroid from circula¬ tion (Peterson 1958 (Gerich et al. 1980) . 
